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Background: Assessing the level of public stroke awareness is a prerequisite for development of community
educational campaigns aimed at reducing prehospital delay of stroke patients. The Stroke Action Test (STAT) is a
validated instrument specifically developed in the United States with the objective to assess the public’s readiness
to respond to stroke. Our purpose was to perform the cross-cultural adaptation of the original version of STAT to
be applied to the Italian population.
Methods: The process of cross-cultural adaptation has been performed according to guidelines, intended for
questionnaires of self-report health status measures, following five steps: forward translation, synthesis, back translation,
approval by an Expert Committee and test of the pre-final version. For this last step, 31 adults were asked to rate each
item in terms of adequacy of content, clarity of wording and usefulness, according to a 3-point scale. The final version
has been administered to a sample of 202 volunteers to assess its acceptability and reliability in terms of the internal
consistency.
Results: The pre-final version of the STAT was developed taking into accounts few and minimal discrepancies between
the two back translations and the original version of the instrument. Most items were judged as adequate, easy to
understand and useful, according to the frequency of high scores (>50 %) given by the adaptation sample. As for
further testing of the adapted final version, completeness of item response was very good. Distribution of scores
ranged from 0 to 100 %, without any floor or ceiling effect, with a percentage of the lowest scoring of 1.5 % for
the 28-item test and 2.5 % for the 21-item test and a percentage of the highest scoring of 1 % for both tests. Internal
consistency was high for both the 28-item and 21-item tests (Cronbach alpha = 0.85 and 0.84, respectively).
Conclusions: The process used to perform the cross-cultural adaptation of the questionnaire was successful. The Italian
version of STAT demonstrated good acceptability and psychometric properties and is now available to assess stroke
awareness in Italian people.
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Stroke awareness can be defined as the capacity of early
recognition of stroke symptoms by patients and/or wit-
nesses, along with their knowledge of the most appropriate
action to take in response to stroke onset, that is, quick re-
ferral to Emergency Medical Services.
The public levels of awareness of stroke warning signs
and risk factors have been reported to be relatively low* Correspondence: ldenti@ao.pr.it
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unless otherwise stated.in several contexts, notably in higher risk, older age
groups [1, 2].
This issue is quite relevant, considering that stroke
represents a major clinical burden in Italy, as well as in
other high-income countries, with an annual incidence
rate standardized to the Italian population of at least
175/1.000.000 in men and 130/1.000.000 in women, with
some differences across regions [3, 4]. Besides, the inci-
dence is expected to rise in the next few years due to the
ageing population, so that an increasing amount of people
are expected to seek help for stroke symptoms.his is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
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educational campaigns has been widely advocated as a
means to reduce pre-hospital delay and increase the poten-
tial for patient access to proven therapies, such as intraven-
ous tissue plasminogen activator (tPA) [5].
For developing effective educational interventions, as
well as for evaluating and monitoring their effectiveness,
a validated tool for a preliminary assessment of the extent
of stroke awareness in the community is needed.
According to several reports [1, 2, 4–10], stroke symp-
tom knowledge and the intention to call the Emergency
service are not associated. It should be noted that the
American Heart Association advises that calling 911 should
be the first and only response to suspected stroke symp-
toms, because the use of emergency medical services
(EMS) is associated with earlier presentation to the hos-
pital and greater rate of recombinant tPA use [5, 11–13].
In this view, it is important to assess not only the re-
spondent’s theoretical knowledge of stroke warning signs,
but also his/her ability to connect symptoms with appro-
priate actions.
To our knowledge, two standardized questionnaires are
available, which include questions about both stroke
knowledge and the proper response to stroke. The Stroke
Awareness Questionnaire (SAQ) [11] was developed from
surveys from Ireland [14, 15], Europe [16], the United
States [17–19] and Australia [20]. Although the authors
declared that the instrument was tested with stroke- re-
lated professionals and members of the public, no formal
validation study has been published.
The Stroke Action Test (STAT) is a validated instrument
specifically developed in the United States with the object-
ive to assess the public’s readiness to respond to stroke
[21]. In the development and validation paper, the authors
declare that STAT “directly assesses a critical aspect of
practical stroke knowledge that has been largely over-
looked by other published tests for the assessment of
stroke warning sign knowledge.” In fact, it contains items
that require the respondent to associate individual symp-
toms with the most appropriate action. The reliability
(Cronbach alpha 0.83) and validity of STAT scores have
been reported as good, according to a preliminary test
on a sample of 249 subjects from community-based or-
ganizations [21].
Few reports are available on the use of STAT in non-
English-speaking countries. In particular, it has been
employed in a nationwide survey in the Czech Republic
[22, 23] after being translated and tested on 20 volunteers
for clarity and comprehension. However, as a general rule,
to maintain the validity of the original instrument while
taking into consideration cultural differences, the mere
linguistic translation is not sufficient. One must refer
to specific guidelines for the process of cross-cultural
adaptation of self-report measures [24–26], to ensureequivalence between the original and target versions of
the questionnaire.
Hence, the purpose of this study was to adapt the ori-
ginal version of STAT to be applied to an Italian population,
and to evaluate its acceptability and internal consistency in a
sample of Italian respondents. This study was sponsored by
the Emilia Romagna Region, as part of a broader project
aiming to evaluate the effectiveness of an educational
campaign in reducing access times to hospital of patients
with stroke (Educazione e Ritardo di Ospedalizzazione per
Ictus, EROI project, trial registration http://clinicaltrials.-
gov NCT01881152). This study was approved by Parma
Provincial Ethics Committee in February 2012.
Methods
The instrument
The STAT is a 28-item written instrument that measures
the potential response of a person to stroke, by his or
her ability to associate specific symptoms with the most
appropriate action [19]. STAT items include 21 stroke
symptoms representing all 5 groups of warning signs, as
well as 7 non-stroke symptoms. Eleven items involve
sudden unilateral numbness or weakness of the face, arm
or leg, or trouble speaking or understanding. Two items
contain a common stroke syndrome (for example sudden
right-side weakness of the face and arm, together with
trouble speaking). The 7 non-stroke symptoms represent
both urgent and non-urgent medical conditions.
For each item, the respondent is required to answer
the question, “If this happened to you or an adult friend/
relative, what would you do?” by selecting 1 of 4 response
options: (1) call 911 immediately; (2) call doctor’s office
immediately; (3) wait 1 h and then decide; or (4) wait
1 day and then decide. For scoring purposes, each correct
response receives 1 point; incorrect responses receive
0 points. The total score is reported as the percentage
of correct responses.
Adaptation process
The original version of the STAT was cross culturally
adapted to Italian following the five steps described by
Guillemin et al. [24] and Beaton et al. [25], intended for
questionnaires of self-report health status measures.
Step 1 - Forward translation: The questionnaire was
translated into Italian by two certified translators with
Italian as their mother tongue. One had a clinical back-
ground, while the other one was not aware of the con-
cept being quantified. In this way, two Italian versions of
the questionnaire, labeled T1 and T2, were produced.
Step 2- synthesis: The two translators met to discuss
their work and agreed on a common Italian version (T12).
Discrepancies between the two versions were identified
and discussed, and were resolved by consensus between
the translators.
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speakers of English), who were unaware of the concept of
the questionnaire and had no medical background, inde-
pendently translated T12 into English, thus producing two
back translations of the questionnaire. This step of the
process was useful to identify any important semantic or
conceptual differences between the English and Italian
versions. In this stage, the back translators were asked to
highlight any difficulties or uncertainties with regard to
wording and diction.
Step 4- Expert Committee: a Committee was set up,
composed of the four translators, health professionals (two
stroke experts, a neurologist and a geriatrician), one
methodologist-biostatistician and one linguist. The back
translations were compared with the original version in
terms of semantic, idiomatic, experiential and contextual
equivalence, to identify discrepancies. A consensus was
reached and the pre-final version of the questionnaire
was obtained.
Step 5- test of the pre-final version: the pre-final ver-
sion was submitted to a sample of volunteers, recruited
from the Italian voluntary Stroke organization ALICe
(Associazione per la Lotta all’Ictus Cerebrale) during
World Stroke Day on October 29th 2012 in Parma. They
were requested to rate each question in terms of adequacy
of content (if the wording and content of the question was
adequate to the context), clarity of wording, and useful-
ness, using 3-point rating scales, as well as to provide
comments and suggestions.
Further testing of the adapted version
After the translation and adaptation process, the litera-
ture highly recommends additional testing to ensure that
the new version has the measurement properties needed
for the intended application [25]. For this purpose, we used
data from a sample of 202 volunteers of four provinces of
Northern Italy (Parma, Piacenza, Reggio Emilia and
Modena) collected for planning the educational campaign
in the broader EROI project. A minimum sample size of
199 participants was estimated, according to the number
of the questionnaire items (28 items), a probability of
Type 1 error 0.05 and a power 0.80 [27].
Criteria for inclusion were age over 19, self-assessed
ability to read Italian, and lack of professional medical
training. The respondents were contacted by members of
the organization ALICe at public events for fundraising, in
malls and gyms. To ensure that our sample was really rep-
resentative of our population, we created a demographic
table that contained the desired number of respondents
for each Province, in each of the categories of geographical
area (urban, rural, mountain), age, sex and race,, in ac-
cordance with local demographics. Once someone was
contacted, questions were first asked to determine if
he/she matched an unfilled demographic. Then, onlythose respondents whose demographic characteristics
matched an unfilled category were interviewed.
Ethics approval
The study was carried out according to the Helsinki
Declaration and was approved by the Parma Provincial
Ethics Committee. All participants gave written, informed
consent.
Statistical analysis
As for the test on the pre-final version, descriptive statis-
tics were used, considering the scores attributed to each
item of the STAT in relation to the three aspects we
considered. To facilitate comprehension, and highlight
differences, frequencies were displayed by means of his-
tograms and 50 % cut offs were considered as significant
for analysis by the Committee, being already used in pre-
vious reports [28].
As for further testing of the adapted version, the statis-
tical analysis was planned in accordance with the statis-
tical protocol used for validation of the original STAT
[21]. Descriptive statistics were used to summarize the
characteristics of subjects, mean item and test scores, and
frequencies with which they chose each response option.
As measures of the acceptability of the final version,
completeness of item response, distribution of the scores,
and ceiling and floor effects (patients scores at either
extreme of the scale) were analyzed using descriptive
statistics.
To determine the reliability of the questionnaire in
terms of internal consistency, the Cronbach’s alpha coef-
ficient was used. A “high” value of alpha is often used as
evidence that the items measure an underlying (or la-
tent) construct [29]. For each item, this test shows how
alpha would vary if that particular items were deleted. If
the item has a strong relationship with the entire STAT,
alpha will turn out to be very small. In contrast, if the
Cronbach’s alpha remains high, it would indicate that the
item poorly contributed to the STAT’s internal consistency.
All data analyses were performed using the SPSS PASW
Statistics software (version 18.0).
Results
Adaptation
Concerning Stage II and III of the adaptation process,
few and minimal discrepancies between the two back
translations and the original version of the instrument were
noted, indicating that T12 (synthesis of the 2 forward
translations) was substantially accurate.
In particular, a few English words proved problematic,
having multiple translations into Italian, such as “dizziness”,
“trouble”, “confusion” and “numbness”. The final decision
was in favor of the term that allowed for the best balance
between medical and informal wording. In all cases, the
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the back-translation.
From a stylistic point of view, it was decided to keep
the language informal and simple, following the English
version, although in some cases the wording was slightly
modified to better suit the Italian style.
Thirty one adults participated in the evaluation of the
items, completing Stage V of the cross-cultural adaptation
process (Table 1).
Subject ratings of each item concerning the three di-
mensions of adequacy of content, clarity of wording and
usefulness expressed on a 3-point scale, are depicted in
Figs. 1, 2, and 3, respectively. For each dimension, a
histogram was constructed, with the 28 questions as cat-
egories on the X-axis and the frequency of the 3 scores,
low, medium and high, expressed as percentages, on the
Y-axis.
For most questions the frequency of high scores was >
50 % for adequacy of content and clarity of wording, while
usefulness of several questions was most frequently rated
low-medium.
These findings were discussed by the Committee.
Table 2 features the questions that required discussion
and revision, with the correspondent explicative notes.
All questions were maintained in the final version and
two of them were properly rephrased to increase clarity.
As for their low usefulness score, the group considered
that the judgment of usefulness was likely influenced
by the level of knowledge of stroke, which is what the
questionnaire intended to analyze.
Overall, we found some associations between scoring
rates in the three domains: questions which scored low
for clarity, also scored low for adequacy and usefulness,
which suggests strong interaction of the three types of
evaluation and the overall influence of the level of stroke
knowledge.Table 1 Characteristics of two samples enrolled for STAT
adaptation and for testing the adapted version
Variable Adaptation sample 31 Testing sample (202)
Sex % (n)
Female 42 (13) 55 (111)
Male 58 (18) 45 (92)
Age
Mean (SD) 64.3 (10.9) 51.5 (16.8)
Range 41–85 19–89
Education (highest level achieved) % (n)
Primary school 6.5 (2) 15.1 (31)
Secondary school 9.7 (3) 23.3 (45)
High school 54.8 (17) 47 (95)
University graduate 29.0 (9)
14.4 (29)Further testing of the adapted version
Table 2 shows the demographic characteristics of the
202 lay people enrolled for testing the adapted version
of the questionnaire.
The mean overall STAT score (based on all 28 items)
was 52.5 % (SD 16.6). The mean score on the 21 items
containing stroke symptoms was 44.5 % (SD 21.8).
This means that on average, participants correctly
chose to call 991 in 44.5 % of the situations with stroke
symptoms. Furthermore, 44.1 % of the respondents achieved
a 21-item score ≥ 50, which was considered as “adequate” in
previous reports [22, 23].
Completeness of item response was very good. Only 38
missing answers were identified, accounting for a missing
data percentage of 0.67 %, which indicates that the ques-
tionnaire had good acceptability.
Distribution of scores ranged from 0 to 100 %, without
any floor or ceiling effect, with a percentage of the lowest
scoring of 1.5 % for the 28-item test and 2.5 % for the
21-item test and a percentage of the highest scoring of
1 % for both tests.
Internal consistency was high for both the 28-item
and 21-item tests (Cronbach alpha = 0.85 and 0.84,
respectively).
Reliability analysis showed that only one item, not re-
lated to stroke (“His finger joints were sore, and then a
finger locked-up so he couldn’t open his hand”) poorly
contributed to the reliability of the questionnaire as the
Cronbach’s alpha value increased after deleting it, while
all the other items highly contributed to the reliability of
STAT as the Cronbach’s alpha value decreased after de-
leting them.
Discussion
The purpose of this study was to translate and culturally
adapt the Italian version of the STAT questionnaire,
following a systematic standardized process, which can
ensure the semantic and conceptual equivalence of the
translated version to the original tool.
The process of forward and back translation for the
development of the pre-final version of the questionnaire
was carried out without major difficulties. As for the few
discrepancies in terms of wording and style, an agreement
between the translators was easily found.
No major problems were identified in the evaluation
phase. Clarity of wording and adequacy of content were
rated as high by at least 50 % of respondents for 26 items,
while the rating of usefulness was the highest for 21 of
these.
The content validity of the final version was supported
by good completeness of item response, adequate score
distribution, and absence of floor and ceiling effect.
The internal consistency of the adapted questionnaire
turned out as similar to that reported for the original
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Fig. 1 People ratings on clarity of wording of each question, expressed on a 3-point Likert scale
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cient alpha (0.85 for the 28-item test). Only for 1 question,
not regarding stroke-related symptoms, the contribution to
the questionnaire’s internal consistency turned out as low.
The method we employed to perform the cross-cultural
adaptation of STAT deserves some further considerations.
It is generally agreed that a questionnaire that has been
developed in a specific cultural context can be used for
another culture only if there is equivalence between the
original and adapted questionnaires [30]. To this aim,
several methods are available and most of them include
use of committees, focus groups, and back translations.
According to a recent review [31], evidence for the best
methods is lacking, and the authors conclude that most
of the available methods would achieve comparable re-
sults, and choosing one is a matter of preference and
logistic.0%
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Adequ
Fig. 2 People ratings on adequacy of content of each question, expressedWe chose the strategy developed by Beaton and collabo-
rators, which includes forward and back-translations, as it
is one of the most frequently employed and because we
had previous experience with it. So we cannot exclude
that other methods might have been more appropriate for
achieving our primary objective, which can be considered
one major limitation of our study.
The main strength of this study is that it has made
available, for the first time, a standardized and validated
questionnaire for the assessment of stroke awareness in
the Italian population. This tool may be used, for instance,
to assess stroke awareness in our community in rela-
tion with pre-hospital delay. Also, the choice to adapt
a tool already validated in another language, instead
of devising a new questionnaire, will enable to per-
form cross-cultural research, providing a reliable in-
strument to compare the results of studies on stroke6 17 18 19 20 21 22 23 24 25 26 27 28
acy
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on a 3-point Likert scale
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Fig. 3 People ratings on usefulness of each question, expressed on a 3-point Likert scale
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other populations.
Actually, we intend to use the translated questionnaire
for the preliminary context analysis that is part of a project
aimed at developing a public educational campaign to
reduce prehospital delay of stroke patients. A preliminary
analysis of the level of stroke awareness in our community
and of the clinical scenarios that are wrongly perceived as
non-urgent by people can help in defining the content
of the educational message, which can be designed in
accordance with the real educational needs within the target
community. It is well known that any educational interven-
tion should be developed after verifying the validity of pre-
specified theoretical assumptions within the local cultural
context [32, 33]. The preliminary context analysis, which is
also aimed to assess the determinants of prehospital delay of
stroke patients in the four participating provinces, is one of
the three phases of EROI project, along with the devel-
opment and evaluation of the educational campaign.Table 2 The questions that required discussion and revision by the
Item Notes
8. My gym partner complained about his right hand hurting
and feeling numb while he was lifting weights. He was able
to finish his workout anyway.
Clarity, ade
physical ac
lifting is no
because it
to younge
25. Sudden weakness of the face especially on one side. Clarity and
5. Sudden numbness of the leg, especially on one side. Rated by m
as this jud
what the q14. Sudden weakness of the arm especially on one side.
21. Sudden severe headache with no known cause.
24. I noticed that he kept covering and uncovering his
eyes and blinking. He told me, “I can’t see.” A few
minutes later everything was fine again
The notes describe the Committee’s final decisionsIn addition, the instrument can be useful to assess
the effectiveness of educational interventions on stroke
awareness, as previously reported [23]. The scarce impact
of the campaign conducted throughout the Czech Repub-
lic was demonstrated using as measure of the primary out-
come a STAT score ≥ 50 %.
In conclusion, the results of this study confirmed that
the process used to perform the cross-cultural adaptation
of the questionnaire was successful. The Italian version of
STAT demonstrated good acceptability and psychometric
properties, and our results were comparable to those ob-
tained with the original version of the questionnaire. The
Italian STAT questionnaire is thus available to be used by
researchers to measure stroke awareness in Italian people
and make comparisons with data from other countries.
Furthermore, a better understanding of people’s beliefs
about stroke, in addition to symptom recognition, will
allow the development of public educational campaigns to
increase stroke awareness and reduce pre-hospital delay.Committee
quacy and usefulness rated as low. Unusual scenario for Italian context:
tivity is usually carried out individually, often not in gyms, and weight
t commonly practiced. The question was rephrased and retained,
was agreed that it could facilitate the applicability of the questionnaire
r people, thus increasing its generalizability.
usefulness rated as low. The question was rephrased and retained.
ost subjects as of low-medium usefulness. The questions were retained,
gment was likely influenced by the level of knowledge of stroke, which is
uestionnaire intended to measure
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